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who were receiving a sulfonylurea drug at the time of deliv- 
ery. This has been reported more frequently with the use of 
agents with prolonged half-lives. If MICRONASE is used 
during pregnancy, it should be discontinued at least two 
weeks before the expected delivery date. 
Nursing Mothers 

Although it is not known whether glyburide is excreted in 
human milk, some sulfonylurea drug3 are known to be ex- 
creted in human milk. Because the potential for hypoglyce- 
mia in nursing infants may exist, a decision should be marie 
whether to discontinue nursing or to discontinue the drug, 
taking into account the importance of the drug to the 
mother. If the drug is discontinued, and if diet alone is in- 
adequate for controlling blood glucose, insulin therapy 
should be considered. 
Pediatric Use 

Safety and effectiveness in pediatric patients have not been 
established. 

ADVERSE REACTIONS 

Hypoglycemia: See Precautions and Overdosage Sections. 
Gastrointestinal Reactions: Cholestatic jaundice and hep- 
atitis may occur rarely; MICRONASE Tablets should be dis- 
continued if this occurs. 

Liver function abnormalities, including isolated transami- 
■ nase elevations, have been reported. 
Gastrointestinal disturbances, eg, nausea, epigastric full- 
ness, and heartburn are the most common reactions, having 
occurred in 1.8% of treated patients during clinical trials. 
They tend to be dose related and may disappear when dos- 
age is reduced. 

Dermatologic Reactions: Allergic skin reactions, eg, pruri- 
tus, erythema, urticaria, and morbilliform or maeulopap- 
ular eruptions occurred in 1.6% of treated patients during 
clinical trials. These may be transient and may disappear 
despite continued use of MICRONASE; if skin reactions 
persist, the drug should be discontinued. 
Porphyria cutanea tarda and photosensitivity reactions 
have been reported with sulfonylureas. 
Hematologic Reactions: Leukopenia, agranulocytosis, 
thrombocytopenia, hemolytic anemia, aplastic anemia, and 
pancytopenia have been reported with sulfonylureas. 
Metabolic Reactions: Hepatic porphyria and disulfiram- 
like reactions have been reported with sulfonylureas; how- 
ever, hepatic porphyria has not been reported with MICRO- 
NASE and disulfiram-like reactions have been reported 
very rarely. 

Cases of hyponatremia have been reported with glyburido 
slid all other sulfonylureas, most often In patients who are 
on other medications or have medical conditions known to 
cause hyponatremia or increase release of antidiuretic hor- 
mone. The syndrome of inappropriate antidiuretic hormone 
(SIADH) secretion has been reported with certain other sul- 
fonylureas, and it has been suggested that these sulfonylu- 
reas may augment the peripheral (antidiuretic) action of 
.ADH and/or increase release of ADK. 
Other Reactions: Changes in accommodation and/or 
blurred vision have been reported with glyburide and other 
sulfonylureas. These are thought to be related to fluctuation 
inglucosc levels. 

In addition to dermatologic reactions, allergic reactions 
such as angioedema, arthralgia, myalgia and vasculitis 
have been reported. 

OVERDOSAGE 

Overdosage of sulfonylureas, including MICRONASE Tab- 
Jets, can produce hypoglycemia. Mild hypoglycemic symp- 
toms, without loss of consciousness or neurological findings, 
should be treated aggressively with oral glucose and adjust- 
ments in drug dosage and/or meal patterns. Close monitor- 
ing should continue until the physician is assured that the 
patient is out of danger. Severe hypoglycemic reactions with 
ajma, seizure, or other neurological impairment occur infre- 
■iiently, but constitute medical emergencies requiring im- 
ediate hospitalization. If hypoglycemic coma is diagnosed 
or suspected, the patient should be given a rapid intrave- 
nous injection of concentrated (50%) glucose solution. This 
should be followed by a continuous infusion of a more dilute 
(10%) glucose solution at a rate which will maintain the 
blood glucose at a level above 100 mg/dL. Patients should be 
closely monitored for a minimum of 24 to 48 hours, since 
hypoglycemia may recur after apparent clinical recovery. 

DOSAGE AND ADMINISTRATION 

There is no fixed dosage regimen for the management of di- 
abetes mellitus with MICRONASE Tablets or any other hy- 
poglycemic agent. In addition to the usual monitoring of uri- 
nary glucose, the patient's blood glucose must also be mon- 
itored periodically to determine the minimum effective dose 
for the patient; to detect primary failure, ie, inadequate low- 
ering of blood glucose at the maximum recommended dose 
of medication; and to detect secondary failure, ie, loss of ad- 
equate blood glucose lowering response after an initial pe- 
riod of effectiveness. Glycosylated hemoglobin levels may 
also be of value in monitoring the patient's response to ther- 
apy- 



Short-term administration of MICRONASE may be suffi- 
cient during periods of transient loss of control in patients 
usually controlled well on diet. 
Usual Starting Dose 

The usual starting dose of MICRONASE Tablets is 2.5 to 5 
rag daily, administered with breakfast or the first main 
meal. Those patients who may be more sensitive to hypogly- 
cemic drugs should be started at 1.26 nig daily. (See PRE- 
CAUTIONS section for patients at increased risk.) Failure 
to follow an appropriate dosage regimen may precipitate hy- 
poglycemia. Patients who do not adhere to their prescribed 
dietary and drug regimen are more prone to exhibit unsat- 
isfactory response to therapy. 

Transfer From Other Hypoglycemic Therapy Patients Re- 
ceiving Other Oral Antidiabetic Therapy: Transfer of pa- 
tients from other oral antidiabetic regimens to MICRON- 
ASE should be done conservatively and the initial daily dose 
should be 2.6 to 6 mg. When transferring patients from oral 
hypoglycemic agents other than chlorpropamide to MICRO- 
NASE, no transition period and no initial or priming dose 
are necessary. When transferring patients from chlorpropa- 
mide, particular care should be exercised during the first 
two weeks because the prolonged retention of chlorpropa- 
mide in the body and subsequent overlapping drug effects 
may provoke hypoglycemia. 

Patients Receiving Insulin: Some Type 11 diabetic patients 
being treated with insulin may respond satisfactorily to MI- 
CRONASE. If the insulin dose is less than 20 units daily, 
substitution of MICRONASE Tablets 2.5 to 5 mg as a single 
daily dose may be tried. If the insulin dose is between 20 
and 40 units daily, the patient may be placed directly on 
MICRONASE Tablets 5 mg daily as a single dose. If the in- 
sulin dose is more than 40 units daily, a transition period is 
required for conversion to MICRONASE. In these patients, 
insulin dosage is decreased by 50% and MICRONASE Tab- 
lets 5 mg daily is started. Please refer to Titration to Main- 
tenance Dose for further explanation. 
Titration to Maintenance Dose 

The usual maintenance dose is in the range of 1.25 to 20 mg 
daily, which may be given as a single dose or in divided 
doses (See Dosage Interval section). Dosage increases 
should be made in increments of no more than 2.5 mg at 
weekly intervals based upon the patient's blood glucose re- 
sponse. 

No exact dosage relationship exists between MICRONASE 
and the other oral hypoglycemic agents. Although patients 
may be transferred from the maximum doss of other sulfo- 
nylureas, the maximum starting dose of 5 mg of MICRON- 
ASE Tablets should be observed. A maintenance dose of 5 
mg of MICRONASE Tablets provides approximately the 
same degree of blood glucose control as' 250 to 375 mg chlor- 
propamide, 250 to 375 mg tolazamide, 500 to 750 mg aceto- 
hexamide, or 1000 to 1500 mg tolbutamide. 
When transferring patients receiving more than 40 units of 
insulin daily, they may be started on a daily dose of MIC- 
RONASE Tablets 5 mg concomitantly with a 50% reduction 
in insulin dose. Progressive withdrawal of insulin and in- 
crease of MICRONASE in increments of 1.25 to 2.5 mg ev- 
ery 2 to 10 days is then carried out. During this conversion 
period when both insulin and MICRONASE are being used, 
hypoglycemia may rarely occur. During insulin withdrawal, 
patients should test their urine for glucose and acetone at 
least three times daily and report results to their physician. 
The appearance of persistent acetonuria with glycosuria in- 
dicates that the patient is a Type I diabetic who requires 
insulin therapy. 

Concomitant Glyburide and Metformin Therapy 

MICRONASE Tablets should be added gradually to the dos- 
ing regimen of patients whohavo not responded to the max- 
imum dose of metformin monotherapy after four weeks (see 
Usual Starting Dose and Titration to Maintenance Dose). 
Refer to metformin package insert. 

With concomitant glyburide and metformin therapy, the de- 
sired control of blood glucose may be obtained by adjusting 
the dose of each drug. However, attempts should be made to 
identify the optimal dose of each drug needed to achieve this 
goal. With concomitant glyburide and metformin therapy, 
the risk of hypoglycemia associated with sulfonylurea ther- 
apy continues and may be increased. Appropriate precau- 
tions should be taken {see PRECAUTIONS section). 
Maximum Dose 

Daily doses of more than 20 mg are not recommended. 
Dosage Interval 

Once-a-day therapy is usually satisfactory. Some patients, 
particularly those receiving more than 10 mg daily, may 
have a more satisfactory response with twice-a-day dosage. 
Specific Patient Populations 

MICRONASE is not recommended for use in pregnancy or 
for use in pediatric patients. 

In elderly patients, debilitated or malnourished patients, 
and patients with impaired renal or hepatic function, the 
initial and maintenance dosing should be conservative to 
avoid hypoglycemic reactions. <See PRECAUTIONS sec- 
tion.) 



HOW SUPPLIED 

MICRONASE Tablets are supplied as follows: 
MICRONASE Tablets 1.26 mg (White, Round, Scored, im- 
printed MICRONASE 1.25) 

Bottles of 100 NDC 0009-0131-01 

MICRONASE Tablets 2.5 mg (Dark Pink, Round, Scored, im- 
printed MICRONASE 2.5) 

Bottles of 100 NDC 0009-0141-01 

Bottles of 500 NDC 0003-0141-11 

Bottles of 1000 NDC 0009-0141-03 

Unit Dose Pkg of 100 NDC 0009-0141-02 

tVlICRONASE Tablets 5 mg (Blue, Round, Scored imprinted 
MICRONASE 5) 

Bottles of 30 NDC 0009-017 1-11 

Bottles of 60 NDC 0009-0171-12 

Bottles of 100 NDC 0009 0171-05 

Bottles of 600 NDC 0009-O171-06 

Bottles of 1000 NDC O009-0171-O7 

Unit Dose Pkg of 100 NDC 0009-0171-03 

Caution: Federal law prohibits dispensing without pre- 
scription. Store at.controlled room temperature 20' to 25* C 
(68° to 77° F) [see USP). Dispensed in well closed containers 
with safety closures. Keep container tightly closed. 
Pharmacia & Upjohn Company 
Kalamazoo, MI 49001, USA 
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M1RAPEX® 

[mir-a-pex] 
pramipexole 
dihydrochloride tablets 




DESCRIPTION 

MIRAPEX Tablets contain pramipexole, a dopamine agonist 
indicated for the treatment of the signs and symptoms of 
idiopathic Parkinson's disease. The chemical name of 
pramipexole dihydrochloride is {S)-2-amino-4,5,6,7-tetrahy- 
dro-6-(propy!amino)benzotlslazole dihydrochloride monohy- 
drate. Its empirical formula ia C 10 H 1T NsS • 2 HC1 • H 2 6, 
and its molecular weight is 302.27. 
The structural formula is: 



2 HCiiKjO 



Pramipexole dihydrochloride is a white to off-white powder 
substance. Melting occurs in the range of 296° C to 301° C, 
with decomposition. Pramipexole dihydrochloride is more 
than 20% soluble in water, about 8% in methanol, about 
0.5% in ethanol, and practically insoluble in dichlo- 
rometbane. 

MIRAPEX Tablets, for oral administration, contain 0.125 
mg, 0.26 mg, 0.5 mg, 1.0 mg, or 1.5 mg of pramipexole di- 
hydrochloride monohydrate. Inactive ingredients consist of 
mannitol, corn starch, colloidal silicon dioxide, povidone, 
and magnesium stearate. 

CLINICAL PHARMACOLOGY 

Pramipexole is a nonergot dopamine agonist with high rel- 
ative in vitro specificity and full intrinsic activity at the D 2 
subfamily of dopamine receptors, binding with higher affin- 
ity to D 3 than to D 2 Dr D 4 receptor subtypes. The relevance 
of D 3 receptor binding in Parkinson's disease is unknown. 
The precise mechanism of action of pramipexole as a treat- 
ment for Parkinson's disease is unknown, although it is be- 
lieved to be related to its ability to stimulate dopamine re- 
ceptors in the striatum. This conclusion is supported by 
electrophysiologic studies in animals that have demon- 
strated that pramipexole influences striatal neuronal firing 
rates via activation of dopamine receptors in the striatum 
and the substantia nigra, the site of neurons that send pro- 
jections to the striatum. 
Pharmacokinetics 

Pramipexole is rapidly absorbed, reaching peak concentra- 
tions in approximately 2 hours. The absolute bioavailability 
of pramipexole is greater than 90%, indicating that it is well 
absorbed and undergoes little presystemie metabolism. 
Food does not affect the extent of pramipexole absorption, 
although the time of maximum plasma concentration (T maI ) 
is increased by about 1 hour when the drug is taken with a 
meal. 

Continued on next page 
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Mirapex — Cont. 

Pramipexole is extensively distributed, having a volume of 
distribution of about 500 L (coefficient of variation 
[CV)=2Q%). It is about 15% bound to plasma proteins, 
Pramipexole distributes into red blood celts as indicated by 
an erythrocyte-to-plasma ratio of approximately 2. 
Pramipexole displays linear pharmacokinetics over the clin- 
ical dosage range. Its terminal half-life is about 8 hours in 
young healthy volunteers and about 12 hours in elderly vol- 
unteers (see CLINICAL PHARMACOLOGY, Pharmacoki- 
netics in Special Populations). Steady-state concentrations 
are achieved within 2 days of dosing. 
Metabolism and elimination: Urinary excretion is the ma- 
jor route of pramipexole elimination, with 90% of a prami- 
pexole dose recovered in urine, almost alt as unchanged 
drug. Nonrenal routes may contribute to a small extent to 
pramipexole elimination, although no metabolites have 
been identified in plasma or urine. The renal clearance of 
pramipexole is approximately 400 mL/min (CV=25%), ap- 
proximately three times higher than the glomerular filtra- 
tion rate. Thus, pramipexole is secreted by the renal tu- 
bules, probably by the organic cation transport system. 
Pharmacokinetics fn Special Populations 
Because therapy with pramipexole is initiated at a sub- 
therapeutic dosage and gradually titrated upward according 
to clinical toterability to obtain the optimum therapeutic ef- 
fect, adjustment of the initial dose based on gender, weight, 
or age is not necessary. However, renal insufficiency, which 
can cause a large decrease in the ability to eliminate prami- 
pexole, may necessitate dosage adjustment (see CLINICAL 
PHARMACOLOGY, Renal Insufficiency). 
Gender: Pramipexole clearance is about 30% lower in 
women than in men, but most of this difference can be ac- 
counted for by differences in body weight. There is no differ- 
ence in half-life between males and females. 
Age: Pramipexole clearance decreases with age as the 
half-life and clearance are about 40% longer and 30% lower, 
respectively, in elderly (aged 65 years or older) compared 
with young healthy volunteers (aged less than 40 years). 
This difference is most likely due to the well-known reduc- 
tion in renal function with age, since pramipexole clearance 
is correlated with renal function, as measured by creatinine 
clearance (see CLINICAL PHARMACOLOGY, Renal Insuf- 
ficiency). 

Parkinson's disease patients: A cross-study comparison of 
data suggests that the clearance of pramipexole may be re- 
duced by about 30% in Parkinson's disease patients com- 
pared with healthy elderly volunteers. The reason for this 
difference appears to be reduced renal function in Parkin- 
son's disease patients> which may be related to their poorer 
general health. The pharmacokinetics of pramipexole were 
comparable between early and advanced Parkinson's dis- 
ease patients. 

Pediatric: The pharmacokinetics of pramipexole in the pe- 
diatric population have not been evaluated. 
Hepatic Insufficiency: The influence of hepatic insuffi- 
ciency on pramipexole pharmacokinetics has not been eval- 
uated. Because approximately 90% of the recovered dose is 
excreted in the urine as unchanged drug, hepatic impair- 
ment would not be expected to have a significant effect on ; 
pramipexole elimination. 

Renal insufficiency: The clearance of pramipexole was 
about 75% lower in patients with severe renal impairment 
(creatinine clearance approximately 20 mlAnin) and about 
60% lower in patients with moderate impairment (creati- 
nine clearance approximately 40 mL/min) compared with 
healthy volunteers. A lower starting and maintenance dose 
is recommended in these patients (see PRECAUTIONS and 
DOSAGE AND ADMINISTRATION). In patients with vary- 
ing degrees of renal impairment, pramipexole clearance cor- 
relates well with creatinine clearance. Therefore, creatinine 
clearance can be used as a predictor of the extent of de- 
crease in pramipexole clearance. Pramipexole clearance is 
extremely low in dialysis patients, as a negligible amount of 
pramipexole is removed by dialysis. Caution should be ex- 
ercised when administering pramipexole to patients with 
renal disease. 

CLINICAL STUDIES 

The effectiveness of MIRAPEX Tablets in the treatment of 
Parkinson's disease was evaluated in a multinational drug 
development program consisting of seven randomized, con- 
trolled trials. Three were conducted in patients with early 
Parkinson's disease who were not receiving concomitant 
levodopa, and four were conducted in patients with ad- 
vanced Parkinson's disease who were receiving concomitant 
levodopa. Among these seven studies, three studies provide 
the most persuasive evidence of pramipexole's effectiveness 
in the management of patients with Parkinson's disease 
who werB and were not receiving concomitant levodopa. Two 
of these three trials enrolled patients with early Parkinson's 
disease (not receiving levodopa), and one enrolled patients 
with advanced Parkinson's disease who were receiving max- 
imally tolerated doses of levodopa. 



In all studies, the Unified Parkinson's Disease Rating Scale 
(UPDRS), or one or more of its subparts, served as the pri- 
mary outcome assessment measure. The UPDRS is a four- 
part multi-item rating scale intended to evaluate mentation 
(part I), activities of daily living (part II), motor perfor- 
mance (part HI), and complications of therapy (part IV). 
Part II of the UPDRS contains 13 questions relating to ac- 
tivities of daily living (ADL), which are scored fronvO (nor- 
mal) to 4 (maximal severity) for a maximum (worst) score of 
52. Part HI of the UPDRS contains 27 questions (for 14 
items) and is scored as described for part II. It is designed to 
assess the severity of the cardinal motor findings in patients 
with Parkinson's disease (eg, tremor, rigidity, bradykinesia, 
postural instability, etc), scored for different body regions, 
and has a maximum (worst) score of 108. 
Studies In Patients With Early Parkinson's Disease 
Patients (N=599) in the two studies of early Parkinson's dis- 
ease had a mean disease duration of 2 years, limited or no 
prior exposure to levodopa (generally none in the preceding 
6 months), and were not experiencing the "on-off" phenom- 
enon and dyskinesia characteristic of later stages of the dis- 
ease. 

One of the two early Parkinson's disease studies (N=335) 
was a double-blind, placebo-controlled, parallel trial consist- 
ing of a 7-week dose-escalation period and a 6-month main- 
tenance period. Patients could be on selegiline, anticholin- 
ergics, or both, but could not be on levodopa products or 
amantadine. Patients were randomized to MIRAPEX or pla- 
cebo. Patients treated with MIRAPEX had a starting daily 
dose of 0,375 mg and were titrated to a maximally tolerated 
dose, but no higher than 4.5 mg/day in three divided doses. 
At the end of the 6-month maintenance period, the mean 
improvement from baseline on the UPDRS part H (ADL) to- 
tal score was 1.9 in the group receiving MIRAPEX and -0.4 
in the placebo group, a difference that was statistically sig- 
nificant. The mean improvement from baseline on the UP- 
DRS part 111 total score was 5.0 in the group receiving 
MIRAPEX and -0.8 in the placebo group, a difference that 
was also statistically significant! A statistically significant 
difference between groups in favor of MIRAPEX was seen 
beginning at week 2 of the UPDRS part H (maximum dose 
0.76 mg/day) and at week 3 of the UPDRS part III (maxi- 
mum dose 1.5 mg/day). 

The second early Parkinson's disease study (N=261) was a 
double-blind, placebo-controlled, parallel trial consisting of 
a 6-week dose-escalation period and a 4-week maintenance 
period. Patients could bo on selegiline, anticholinergics, 
amantadine, or any combination of these, but could not bo 
on levodopa products. Patients were randomized to 1 of 4 
fixed doses of MIRAPEX (1.5 mg, 8.0 mg, 4.5 mg, qr 6.0 rng 
per day) or placebo. At the end of the 4-wcek maintenance 
period, the mean improvement from baseline on the UPDRS 
part II total score was 1.8 in the patients treated with 
MIRAPEX, regardless of assigned dose group, and 0.3 in 
placebo-treated patients. The mean improvement from 
baseline on the UPDRS part III total score was 4.2 in pa- 
tients treated with MIRAPEX and 0.6 in placebo-treated pa- 
tients. No dose-response relationship was demonstrated. 
The between-treatment differences on both parts of the UP- 
DRS were statistically significant in favor of MIRAPEX for 
all doses. 

No differences in effectiveness based on age or gender were 
detected. There were too few non-Caucasian patients to 
evaluate the effect of race. Patients receiving selegiline or 
anticholinergics had responses similar to patients not re- 
ceiving these drugs. 

Studies in Patients With Advanced Parkinson's Disease 
In the advanced "Parkinson's disease study, the' primary as- 
sessments were the UPDRS and daily diaries that quanti- 
fied amounts of "on" and "ofi" time. 

Patients in the advanced Parkinson's disease study (N=360) 
had a mean disease duration of 9 years, had been exposed to 
levodopa for long periods of time (mean 8 years), used con- 
comitant levodopa during the trial, and had "on-off" periods. 
The advanced Parkinson's disease study was a double-blind, 
placebo-controlled, parallel trial consisting of a 7-week dose- 
escalation period and a 6-month maintenance period. Pa- 
tients were all treated with concomitant levodopa products 
and could additionally be on concomitant selegiline, anti- 
cholinergics, amantadine, or any combination. Patients 
treated with MIRAPEX had a starting dose of 0.375 mg/day 
and were titrated to a maximally tolerated dose, but no 
higher than 4.5 mg/day in three divided doses. At selected 
times during the 6-month maintenance period, patients 
were asked to record the amount of "off," "on," or "on with 
dyskinesia" time per day for several sequential days. At the 
end of the 6-month maintenance period, the mean improve- 
ment from baseline on the UPDRS part II total score was 
2.7 in the group treated with MIRAPEX and 0.5 in the pla- 
cebo group, a difference that was statistically significant. 
The mean improvement from baseline on the UPDRS part 
III total score was 6.6 in the group treated with MIRAPEX 
and 2,8 in the placebo group, a difference that was statisti- 
cally significant. A statistically significant difference be- 
tween groups in favor of MIRAPEX was seen at week 3 of 
the UPDRS part H (maximum dose 1.5 mg/day) and at week 



2 of the UPDRS part III (maximum dose 0.75 mg/day). Dos- 
age reduction of levodopa was allowed during this study if 
dyskinesia (or hallucinations) developed; levodopa dosage 
reduction occurred in 76% of patients treated with 
MIRAPEX versus 54% of placebo patients. On average, the 
levodopa dose was reduced 27%. 

The mean number of "off" hours per day during baseline 
was 6 hours for both treatment groups. Throughout the 
trial, patients treated with MIRAPEX had a mean of 4 "ofi" 
hours per day, while placebo-treated patients continued to 
experience 6 "off* hours per day. 

No differences in effectiveness based on age or gender were 
detected.- There were too few non-Caucasian patients to 
evaluate the effect of race. 

INDICATIONS AND USAGE 

MIRAPEX Tablets are indicated for the treatment of the 
signs and symptoms of idiopathic Parkinson's disease. 
The effectiveness of MIRAPEX was demonstrated in ran- 
domized, controlled trials in patients with early Parkinson's 
disease who were not receiving concomitant levodopa ther- 
apy as well as in patients with advanced disease on concom- 
itant levodopa (see CLINICAL STUDIES). 

CONTRAINDICATIONS 

MIRAPEX Tablets are contraindicated in patients who have 
demonstrated hypersensitivity to the drug or its ingredi- 
ents. 

WARNINGS 

Symptomatic Hypotension: Dopamine agonists, in clinical 
studies and clinical experience, appear to impair the sys- 
temic regulation of blood pressure, with resulting ortho- 
static hypotension, especially during dose escalation. Par- 
kinson's disease patients, in addition, appear to have an im- 
paired capacity to respond to an orthostatic challenge. For 
these reasons, Parkinson's disease patients being treated 
with dopaminergic agonists ordinarily require careful mon- 
itoring for signs and symptoms of orthostatic hypotension, 
especially during dose escalation, and should be informed of 
this risk (see PRECAUTIONS, Information for Patients). 
In clinical trials of pramipexole, however, and despite clear 
orthostatic effects in normal volunteers, the reported inci- 
dence of clinically significant orthostatic hypotension was 
not greater among those assigned to MIRAPEX Tablets 
than among those assigned to placebo. This result is clearly 
unexpected in light of the previous experience with, the risks 
of dopamine agonist therapy. 

While this finding could reflect a unique property of prami- 
pexole, it might also be explained by the conditions of the 
study and the nature of the population enrolled in the clin- 
ical trials. Patients were very carefully titrated, and pa- 
tients with active cardiovascular disease or significant or- 
thostatic hypotension at baseline were excluded. 
Hallucinations: In the three double-blind, placebo-con- 
trolled trials in early Parkinson's disease, hallucinations 
were observed in 9% (35 of 388) of patients receiving 
MIRAPEX, compared with 2.6% (6 of 235) of patients receiv- 
ing placebo. In the four double-blind, placebo-controlled tri- 
als in advanced Parkinson's disease, where patients jre- 
ceived MIRAPEX and concomitant levodopa, hallucinations 
were observed in 16.5% (43 of 260) of patients receiving 
MIRAPEX compared with 3.8% (10 of 264) of patients re- 
ceiving placebo. Hallucinations were of sufficient severity to 
cause discontinuation of treatment in 3.1% of the early Par- 
kinson's disease patients and 2.7% of the advanced Parkin- 
son's disease, patients compared with about 0.4% of placebo 
patients in both populations. 

Age appears to increase the risk of hallucinations attribut- 
able to pramipexole. In the early Parkinson's disease pa- 
tients, the risk of hallucinations was 1.9 times greater than 
placebo in patients younger than 65 years and 6,8 times 
greater than placebo in patients older than 65 years. In the 
advanced Parkinson's disease patients, the risk of halluci- 
nations was 3.5 times greater than placebo in patiente 
younger than 65 years and 5.2 limes greater than placebo ' 
patients older than 65 years. 

PRECAUTIONS 

Rhabdomyolysis: A single case of rhabdomyolysis oc- 
curred in a 49-year-old male with advanced Parkinson's dis- 
ease treated with MIRAPEX Tablets. The patient was hos- 
pitalized with an elevated CPK (10,831 IU/L). The symp- 
toms resolved with discontinuation of the medication. 
Renal: Since pramipexole is eliminated through the kid- 
neys, caution should be exercised when prescribing 
MIRAPEX to patients with renal insufficiency (see DOS- 
AGE AND ADMINISTRATION). 

Dyskinesia: MIRAPEX may potentiate the dopaminergic 
side effects of levodopa and may cause or exacerbate preex- 
isting dyskinesia. Decreasing the dose of levodopa may ame- 
liorate this side effect. 

Retinal pathology in albino rats: Pathologic changes (de- 
generation and loss of photoreceptor cells) were observed in 
the retina of albino rats in the 2-year carcinogenicity study. 
Evaluation of the retinas of albino mice, pigmented rots, 
monkeys, and minipigs did not reveal similar changes. The 
potential significance of this effect in humans has not been 
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established, but cannot be disregarded because disruption 
of a mechanism that is universally present in vertebrates 
(ie, disk- shedding) may be involved (see ANIMAL TOXI- 
COLOGY). 

Events Reported With Dopaminergic Therapy 

Although the events enumerated below have not been re- 
ported in association with the use of prarnjpexole in its de- 
velopment program, they are associated with the use of 
other dopaminergic drugs. The expected incidence of these 
events, however, is so low that even if pramipexole caused 
these events at rates similar to those attributable to other 
dopaminergic therapies, it would be unlikely that even a 
single case would have occurred in a cohort of the size ex- 
posed to pramipexole in studies to date. 
Withdrawal-emergent hyperpyrexia and confusion: Al- 
though not reported with pramipexole in the clinical devel- 
opment program, a symptom complex resembling the neu- 
roleptic malignant syndrome (characterized by elevated 
temperature, muscular rigidity, altered consciousness, and 
autonomic instability), with no other obvious etiology, has 
been reported in association with rapid dose reduction, 
withdrawal of, or changes in antiparkinsonian therapy. 
Fibrotie complications: Although not reported with 
pramipexole in the clinical development program, cases of 
retroperitoneal fibrosis, pulmonary infiltrates, pleural effu- 
sion, and pleural thickening have been reported in some pa- 
tients treated with ergot-derived dopaminergic agents. 
While these complications may resolvo when the drug is dis- 
continued, complete resolution does not always occur. 
Although these adverse events are believed to be related to 
the ergoline structure of these compounds, whether other, 
nonergot derived dopamine agonists can cause them is un- 
known. 

Information for Patients: Patients should be instructed to 
take MIRAPEX only as prescribed. 

Patients should be informed that hallucinations can occur 
and that the elderly are at a higher risk than younger pa- 
tients with Parkinson's disease. 

Patients may develop postural (orthostatic) hypotension, 
with or without symptoms such as dizziness, nausea, faint- 
ing or blackouts, and sometimes, sweating. Hypotension 
may occur more frequently during initial therapy. Accord- 
ingly, patients should be cautioned against rising rapidly af- 
ter sitting or lying down, especially if they have been doing 
so for prolonged periods and especially at the initiation of 
treatment with MIRAPEX. .'. . 

Patients should be advised that MIRAPEX may cause som- 
nolence and that they should neither drive a car nor operate 
other complex machinery until they have gained sufficient 
experience on MIRAPEX to gauge whether or not it affects 
their mental and/or motor performance adversely. Because 
of the possible additive sedative effects, caution should also 
be used when patients are taking other CNS depressants in 
combination with MIRAPEX. 

Because the teratogenic potential of pramipexole has not 
been completely established in laboratory animals, and be- 
cause experience in humans is limited, patients should be 
advised to notify their physicians if they become, pregnant 
or intend to become pregnant during therapy (see PISECATJ. 
TIONS, Pregnancy). 

Because of the possibility that pramipexole may be excreted 
in breast milk, patients should be advised to notify their 
physicians if they intend to breast-feed or are breast-feeding 
an infant. 

If patients develop nausea, they should be advised that tak- 
ing MIRAPEX with food may reduce the occurrence of nau- 
sea. 

Laboratory Tests: During the'development of MIRAPEX, 
no systematic abnormalitieson routine laboratory testing 
were noted. Therefore, no specific guidance is offered re- 
garding routine monitoring; the practitioner retains respon- 
sibility for determining how best to monitor the patient in 
his or her care. . 
Drug Interactions 

Carbidopa/levodopa: . Carbidopa/ievodopa did not influ- 
ence the pharmacokinetics of pramipexole in healthy volun- 
teers (N=10). Pramipexole did not alter the extent of absorp- 
tion (AUG) or the elimination of carbidopa/levodopa, al- 
though it caused an increase in levodopa C w by about 40% 
and a decrease in T m „ from 2.6 to 0.5 hours. 
Selegiline: In healthy volunteers (N=ll), selegiline did 
not influence the pharmacokinetics of pramipexole. 
Amantadine: Population pharmacokinetic analysis sug- 
gests that amantadine is unlikely to alter the oral clearance 
of pramipexole (Nt=54). 

Cimetidine: Cimetidino, a known inhibitor of renal tubu- 
lar secretion of organic bases via the calionic transport sys- 
tem, caused a 60% increase in pramipexole AUC and a 40% 
increase in half-life (N=12). 

Probenecid: Probenecid, a known inhibitor of renal tubu- 
lar secretion of organic acids via the anionic transporter, did 
not noticeably influence pramipexole pharmacokinetics 
(N»12). 

Other drugs eliminated via renal secretion: Population 
pharmacokinetic analysis suggests that coadministration of 
drugs that are secreted by the cationic transport system (eg, 



cimetidine, ranitidine, diltiazem, triamterene, verapamil, 
quinidine, and quinine) decreases the oral clearance of 
pramipexole by about 20%, while those secreted by the an- 
ionic transport system (eg, cephalosporins, penicillins, indo- 
methacin, hydrochlorothiazide, and chlorpropamide) are 
likely to have little effect on the oral clearance of pramipex- 
ole. 

CYP interactions: Inhibitors of cytochrome P450 enzymes 
would not be expected to affect pramipexole elimination be- 
cause pramipexole is not appreciably metabolized by these 
enzymes in vivo or in vitro. Pramipexole does not inhibit 
CYP enzymes CYP1A2, CYP2C9, CYP2C19, CYP2E1, and 
CYP3A4. Inhibition of CYP2D6 was observed with an ap 
parent Ki of 30 pM, indicating that pramipexole wiil not in 
hibit CYP enzymes at plasma concentrations observed fol 
lowing the highest recommended clinical dose (1.5 mg fid). 
Dopamine antagonists: Since pramipexole is a dopamine 
agonist, it is possible that dopamine antagonists, such as 
the neuroleptics (phenothiazincs, butyrophenones, thio xan- 
thines) or motoclopraniide, may diminish the effectiveness 
of MIRAPEX. 

Drug/Laboratory Test Interactions: There are no known 
interactions between MIRAPEX and laboratory tests. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: 

Two-year carcinogenicity studies with pramipexole have 
been conducted in mice and rats. Pramipexole was admin- 
istered in the diet to Chbb:NMRI mice at doses of 0.3, 2, and 
10 mg/kg/day (0.3, 2.2, and 11 times the highest recom 
mended clinical dose [1.5 mg tid] on a mg/m 4 basis). Prami- 
pexole was administered in the diet to Wistar rats at 0.3, 2, 
and 8 mg/kg/day (plasma AUCs equal to 0.3, 2.6, and 12.5 
times the AUC in humans receiving 1.5 mg tid). No signifi 
cant increases in tumors occurred in either species. 
Pramipexole was not mutagenic or clastogenic in a battery 
of assays, including the in vitro Ames assay, V79 gene mu- 
tation assay for HGPRT mutants, chromosomal aberration 
assay in Chinese hamster ov;iry cells, and in vivo mouse mi 
cronucleus assay 

In rat fertility studies, pramipexole at a dose of 2.5 mg/kg/ 
day (5.4 times the highest clinical dose on a mg/m 2 basis), 
prolonged estrus cycles and inhibited implantation. These 
effects were associated with reductions in serum levels of 
prolactin, a hormone necessary for implantation and main 
tenance of early pregnancy in rats. - 
Pregnancy; Pregnancy Category C. When pramipexole 
was given to female rats throughout pregnancy, implanta- 
tion was inhibited at a dose of 2.5 mg/kg/day (5.4 times the 
highest clinical dose on a mg/ni 4 basis). Administration of 
1.5 mg/kg/day of pramipexole to pregnant rats during the 
period of organogenesis (gestation days 7 through 16) re 
suited in a high incidence of total resorption of embryos. 
The plasma AUC in rats dosed at this level was 4.3 times 
the AUC in humans receiving 1.5 ing tid. These findings are 
thought to be due to the prolactin-lowering effect of prami- 
pexole, since prolactin is necessary for implantation and 
maintenance of early pregnancy in rats (but not rabbits or 
humans). Because of pregnancy disruption and early em- 
bryonic loss in these studies, the teratogenic potential of 
pramipexole could not be adequately evaluated. There was 
no evidence of adverse effects on embryo-fetal development 
following administration of up to 10 mg/kg/day to pregnant 
rabbits during organogenesis (plasma AUC was 71 times 
that in humans receiving 1.5 mg tid). Postnatal growth was 
inhibited in the offspring of rats treated with 0.5 mg/kg/day 
(approximately equivalent to the highest clinical dose on a 
mg/m basis) or greater during the latter part of pregnancy 
and throughout lactation. 

There are no studies of pramipexole in human pregnancy. 
Because animal reproduction studies are not always predic- 
tive of human response, pramipexole should be used during 
pregnancy only if the potential benefit outweighs the poten- 
tial risk to the fetus, 

Nursing Mothers: A single-dose, radio-labeled study 
showed that drug-related materials were excreted into the 
breast milk oflactating rats. Concentrations of radioactivity 
in milk were three to six limes higher than concentrations 
in plasma at equivalent time points. 
Other studies have shown that pramipexole treatment re- 
sulted in an inhibition of prolactin secretion in humans and 
rats. 

It is not known whether this drug is excreted in human 
milk. Because many drugs are excreted in human milk and 
because of the potential for serious adverse reactions in 
nursing infants from pramipexole, a decision should be 
made as to whether to discontinue nursing or to discontinue 
the drug, taking into account the importance of the drug to 
the mother. 

Pediatric Use: The safety and efficacy of MIRAPEX in pe- 
diatric patients has not been established. 
Geriatric Use: Pramipexole total oral clearance was ap- 
proximately 30%Jower in subjects older than 65 years com- 
pared with younger subjects, because of a decline in prami- 
pexole renal clearance due to an age-related reduction in re- 
nal function. This resulted in an increase in elimination 
half-life from approximately S.5 hours to 12 hours. In clini- 
cal studies, 38.7% of patients were older than 65 years. 
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There were no apparent differences in efficacy or safety be- 
tween older and younger patients, except that the relative 
risk of hallucination associated with the use of MIRAPEX 
was increased in the elderly. 

ADVERSE EVENTS 

Duringthe premarketing development of pramipexole, pa- 
tients with either early or advanced Parkinson's disease 
were enrolled in clinical trials. Apart from the severity and 
duration of their disease, the two populations differed in 
their use of concomitant levodopa therapy. Patients with 
early disease did not receive concomitant levodopa therapy 
during treatment with pramipexole; those with advanced 
Parkinson's disease all received concomitant levodopa treat- 
ment. Because these two populations may have differential 
risks for various adverse events, this section will, in gen- 
eral, present adverse-event data for these two populations 



Because the controlled trials performed during premarket- 
ing development all used a titration design, with a resultant 
confounding of time, and dose, it was impossible to ade- 
quately evaluate the effects of dose on the incidence of ad- 
verse events. 
Early Parkinson's Disease 

In the three double-blind, placebo-controlled trials of pa- 
tients with early Parkinson's disease, the most commonly 
observed adverse events (>5%) that were numerically more 
frequent in the group treated with MIRAPEX Tablets were 
nausea, dizziness, somnolence, insomnia, constipation, as- 
thenia, and hallucinations. 

Approximately 12% of 388 patients with early Parkinson's 
disease and treated with MIRAPEX who participated in the 
double-blind, placebo-controlled trials discontinued treat- 
ment due to adverse events compared with 11% of 235 pa- 
tients who received placebo. The adverse events most com- 
monly causing discontinuation of treatment were related to 
the nervous system {hallucinations [3.1% on MIRAPEX vs 
0.4% on placebo}; dizziness [2.1% on MIRAPEX vs 1% on 
placebo); somnolence [1.6% on MIRAPEX vs 0% on placebo]- 
extrapyramidal syndrome 11.6% on MIRAPEX vs 6.4% on 
placebo]; headache and confusion [1.3% and 1.0%, respec- 
tively, on MIRAPEX vs 0% on placebo)); and gastrointesti- 
nal system (nausea [2.1% on MIRAPEX vs 0.4% on place- 
bo]). 

Adverse-event incidence In controlled clinical studies In 
early Parkinson's disease: Table 1 lists treatment-emergent 
adverse events that occurred in the double-blind, placebo- 
controlled studies in early Parkinson's disease that were re- 
ported by al% of patients treated with MIRAPEX and were 
numerically more frequent than in the placebo group; In 
these studies, patients did not receive concomitant 
levodopa. Adverse events were usually mild or moderate in 
intensity. 

The prescriber should be aware that these figures cannot be 
used to predict the incidence of adverse events in the course 
of usual medical practice where patient characteristics and 
other factors differ from those that prevailed in the clinical 
studies. Similarly, the cited frequencies cannot be compared 
with figures obtained from other clinical investigations in- 
volving different treatments, uses, and investigators. How- 
ever, the cited figures do provide the prescribing physician 
with some basis for estimating the relative contribution of 
drug and nondrug factors to the adverse-event incidence 
rate in the population studied. 

Table 1 

Treatment-Emergent Adverse-Event* incidence in 
Double-Blind, Placebo-Controtled Trials in Early 
Parkinson's Disease [Events &1% of Patients Treated With 
MIRAPEX and Numerically More Frequent Than in the 
Placebo Group) 



Body System/ 
Adverse Event 



Body as a Whole 
Asthenia 
General edema 
Malaise 

Reaction unovaluable 
Fever 



Digestive System 
Nausea 
Constipation 
Anorexia 
Dysphagia 



MIRAPEX 
N=388 



14 
S 
2 
2 
1 



28 
14 
4 



Placebo 
N=235 
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Metabolic & Nutritionai System 
Peripheral edema 
Decreased weight 



Nervous Syste m 
Dizziness 
Somnolence 
Insomnia 
Hallucinations ■ 
Confusion 
Amnesia 
Hypesthesia 
Dystonia 
Akafhisia 

Thinking abnormalities 
Decreased libido 
Myoclonus 



Special Senses 
Vision abnormalities 

Urogenital System 
Impotence 



25 
22 
17 
9 
4 
4 
3 
2 
2 
2 
1 
1 



24 
9 

12 
3 
1 
2 
1 
1 
0 
0 
0 
0 
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Table 2 

Treatment-Emergent Adverse-Event* Incidence in 
Double-Dim cl, Placebo-Controlled Trials In Advanced 
Parkinson's Disease (Events £: Itt of Patients Treated 
With MIRAPEX and Numerically More Frequent 
Than in the Placebo Group) 



*Patients may have reported multiple adverse experiences 
during the study or at discontinuation; thus, patients may 
be included in more than one category. 

Other events reported by 1% or more of patients with early 
Parkinson's disease and treated. with MIRAPEX but re- 
ported equally or more frequently in the placebo group were 
infection, accidental injury, headache, pain, tremor, back 
pain, syncope, postural hypotension, hypertonia, depres- 
sion, abdominal pain, anxiety, dyspepsia, flatulence, diar- 
rhea, rash, ataxia, dry mouth, extrapyramidal syndrome, 
log cramps, twitching, pharyngitis, sinusitis, sweating, rhi- 
nitis, urinary tract infection, vasodilation, flu syndrome, in- 
creased saliva, tooth disease, dyspnea, increased cough, gait 
abnormalities, urinary frequency, vomiting, allergic reac- 
tion, hypertension, pruritis, hypokinesia, increased creatine 
PK, nervousness, dream abnormalities, chest pain, neck 
pain, paresthesia, tachycardia, vertigo, voice alteration, 
conjunctivitis, paralysis, accommodation abnormalities, tin- 
nitus, diplopia, and taste perversions. 
Advanced Parkinson's Disease 

In the four double-blind, placebo-controlted trials of patients 
with advanced Parkinson's disease, the most commonly ob- 
served adverse events (>5ft) that were numerically more 
frequent in the group treated with MIRAPEX and concom- 
itant levodopa were postural (orthostatic) hypotension, dys- 
kinesia, extrapyramidal syndrome, insomnia, dizziness, 
hallucinations, accidental injury, dream abnormalities, con- 
fusion, constipation, asthenia, somnolence, dystonia, gait 
abnormality, hypertonia, dry mouth, amnesia, and urinary 
frequency. 

Approximately 12% of260 patients with advanced Parkin- 
son's disease who received MIRAPEX and concomitant 
levodopa in the double-blind, placebo-controlled trials dis- 
continued treatment due to adverse events compared with 
16% of 264 patients who received placebo and concomitant 
levodopa. The events most commonly causing discontinua- 
tion of treatment were related to the nervous system (hal- 
lucinations [2.75k on MIRAPEX vs 0.4% on placeboj; dyski- 
nesia [1.9% on MIRAPEX vs 0,8% on placebo); extrapyram- 
idal syndrome (1.6% on MIRAPEX vs 4.9% on placebo]; 
dizziness [1.23. on MIRAPEX vs 1 .5% on placeboj; confusion 
[1.2% on MIRAPEX vs 2,3% on placebo]); and cardiovascu- 
lar system (postural [orthostatic! hypotension [2.396 on 
MIRAPEX vs 1.1% on placeboj). 

Adverse-event incidence in controlled clinical studies in ad- 
vanced Parkinson's disease: Table 2 lists treatroent-emer- 
gent adverse events that occurred in the double-blind, pla- 
cebo-controlled studies in advanced Parkinson's disease 
that were reported by al% of patients treated with 
MIRAPEX and were numerically more frequent than in the 
placebo group. In these studies, MIRAPEX or placebo was 
administered to patients who were also receiving concomi- 
tant levodopa. Adverse events were usually mild or moder- 
ate in intensity. 

The prescriber should be aware that these figures cannot be 
used to predict the incidence of adverse events in the course 
of usual medical practice where patient characteristics and 
other factors differ from those that prevailed in the clinical 
studies. Similarly, the cited frequencies cannot be compared 
with figures obtained from other clinical investigations in- 
volving different treatments, uses, and investigators. Mow- 
ever, the cited figures do provide the prescribing physician 
with some basis for estimating the relative contribution of 
drug and nondrug factors to the adverse-events incidence 
rate in the population studied. 

Information will be superseded by supplements and subsequent editions 
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Placebof 


Adverse Event 


N=260 


N=264 


Body as a Whole 






Accidental injury 


1*7 


15 


Asthenia 


10 


8 


General edema 


4 


3 


Chest pain 


3 


2 


Sftalaise 


3 


2 


Cardiovascular System 






.Postural Hypotension 


53 


48 


Digestive System 






Constipation 


in 


9 


Dry mouth 


i 
i 


3 


Metabolic & Nutritional System 






Peripheral edema 


2 




Increased creatine PK 




0 


Musculoskeletal System 






Arthritis 






1\vltchmg 


2 


rj 


Bursitis 


2 


Q 


Myasthenia 


x 


0 


Nervous System 






Dyskinesia 


47 


31 


Extrapyramidal syndrome 


28 


26 


Insomnia 


27 


22 


Dizziness 


26 


25 


Hallucinations 


17 


4 


Dream abnormalities 


11 


10 


Confusion 


10 


7 


Somnolence 


9 


g 


Dystonia 


8 


7 


Gait abnormalities 


7 


5 


Hypertonia 


7 




Amnesia 


6 


4 


Akathisia 


3 


2 
2 


Tnf niking Abnormalities 




Paranoid reaction 


52 


0 


Del uslons 




0 


Sleep disorders 


1 


0 


Respiratory System 






Dyspnea 




3 


Rhinitis 




1 


Pneum on i a 


2 


0 


Skin & Appendages 






Skin disorders 


2 


I 


Special Senses 






Accommodation 






abnormalities 


4 


2 


Vision abnormalities 


3 


I 


Diplopia 


1 


0 


Urogenital System 






Urinary frequency 


6 


3 


Urinary tract infection 


4 


3 


Urinary incontinence 


2 


1 



'Patients may have reported multiple adverse experiences 
during the study or at discontinuation; thus, patients may 
be included in more than one category, 
t Patients received concomitant levodopa. 

Other events reported by 1% or more of patients with ad- 
vanced Parkinson's disease and treated with MIRAPEX but 
reported equally or more frequently in the placebo group 
were nausea, pain, infection, headache, depression, tremor, 
hypokinesia, anorexia, back pain, dyspepsia, flatulence, 
ataxia, flu syndrome, sinusitis, diarrhea, myalgia, abdomi- 
nal pain, anxiety, rash, paresthesia, hypertension, in- 
creased saliva, tooth disorder, apathy, hypotension, sweat- 
ing, vasodilation, vomiting, increased cough, nervousness, 
pruritus, hypesthesia, neck pain, syncope, arthralgia, dys- 
phagia, palpitations, pharyngitis, vertigo, leg cramps, con- 
junctivitis, and lacrimation disorders. 
Adverse Events; Relationship to Agei, Gender, and Race: 
Among the treatment-emergent adverse events in patients 
treated with MIRAPEX, hallucination appeared to exhibit a 
positive relationship to age. No gender-related differences 
were observed. Only a small percentage (4%) of patients en- 
rolled were non-Caucasian, therefore, an evaluation of ad- 
verse events related to race is not possible. 



Other Adverse Events Observed During All Phase 2 and 3 
Clinical Trials; MIHAPEX lias been administered to 1,408 
individuals during all clinical trials (Parkinson's disease 
and other patient populations), 648 of whom were in seven 
double-blind, placebo-controlled Parkinson's disease trials. 
During these trials, all adverse events were recorded by the 
clinical investigators using terminology of their own choos- 
ing, lb provide a meaningful estimate of the proportion of 
individuals having adverse events, similar types of events 
were grouped into a smaller number of standardized cate- 
gories using modified COSTAET dictionary terminology. 
These categories are used in the listing below. The events 
listed below occurred in less than 1% of the 1,408 individu- 
als exposed to MIRAPEX and occurred on at least two occa- 
sions (an one occasion if the event was serious). All reported 
events, except those already listed above, are included, 
without regard to determination of a causal relationshiu to 
MIRAPEX. 

Events are listed within body-system categories in order of 
decreasing frequency. 

Body as a whole: enlarged abdomen, death, fever, suicide 
attempt. 

Cardiovascular system: peripheral vascular disease, my- 
ocardial infarction, angina pectoris, atrial fibrillation, heart 
failure, arrhythmia, atrial arrhythmia, pulmonary embo- 
lism. 

Digestive system: thirst. 

Musculoskeletal system: joint disorder, myasthenia. 
Wervous system: agitation, CNS stimulation, hyperkine- 
sia, psychosis, convulsions. 
Respiratory system: pneumonia. 
Special senses: cataract, eye disorder, glaucoma. 
Urogenital system: dysuria, abnormal ejaculation, pros- 
tate cancer, hematuria, prostate disorder. 

DRUG ABUSE AND DEPENDENCE 
Pramipexole is not a controlled substance. 
Pramipexole has not been systematically studied in animals 
or humans for its potential for abuse, tolerance, or physical 
dependence. However, in a rat modol on cocaine self-admin- 
istration, pramipexole had little or no effect, 

OVERDOSAGE 

There is no clinical experience with massive overdosage. 
One patient, with a 10-year history of schizophrenia, took 
11 mg/day of pramipexole for 2 days; this is two to three 
times the protocol, recommended daily dose. No adverse 
events were reported related to the increased dose. Blood 
pressure remained stable although pulse rats increased to 
between 100 arid 120 beats/minute. The patient withdrew 
from the study at the end of week 2 due to lack of efficacy. 
There is no known antidote for overdosage of a dopamine 
agonist. If signs of central nervous system stimulation are 
present, a phenothiazine or other butyrophenone neurolep- 
tic agent may be indicated; the efficacy of such drugs in re- 
versing the effects of overdosage has not been assessed. 
Management of overdose may require general supportive 
measures along with gastric lavage, intravenous fluids, and 
electrocardiogram monitoring. 

DOSAGE AND ADMINISTRATION 
In all clinical studies, dosage was initiated at a subthera- 
peutic level to avoid intolerable adverse effects and ortho- 
static hypotension. MIRAPEX should be titrated gradually 
in all patients. The dosage should be increased to achieve a 
maximum therapeutic effect, balanced against the principal 
side effects of dyskinesia, hallucinations, somnolence, and 
dry mouth. 

Dosing In Patients With Normal Renal Function Initial 
Treatment: Dosages should be increased gradually from a 
starting dose of 0.375 mg/day given in three divided doses 
and should not be increased more frequently than every 5 to 
7 days. A suggested ascending dosage schedule that was 
used in clinical studies is shown in the following table; 

Ascending Dosage Schedule of MIRAPEX 



Week 


Dosage (mg) 


Total Daily 
Dose (mg) 


1 


0.125 tid 


0.375 


2 


0.26 tid 


0.75 


3 


0.5 tid 


1.50 


4 


0.75 tid 


2.25 


5 


1.0 tid 


3.0 


6 


1.26 tid 


3.75 


7 


1.5 tid 


4.50 



Maintenance Treatment: MIRAPEX Tablets were effective 
and well tolerated over a dosage range of 1.5 to 4.5 mg/day 
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administered in equally divided doses three times per day 
with or without concomitant levodopa (approximately 800 
mg/day). 

In a fixed-dose study in early Parkinson's disease patients, 
doses of 3 mg, 4.5 mg, and 6 mg per day of MIRAPEX were 
not shown to provide any significant benefit beyond that 
achieved at a daily dose of 1.5 mg/day. 
When MIRAPEX is used in combination with levodopa, a 
reduction of the levodopa dosage should be considered. In a 
controlled study in advanced Parkinson's disease, the dos- 
age of levodopa was reduced by an average of 27% from 
baseline. 

Patients with Renal Impairment 



Pramipexote Dosage in the Renalty Impaired 



Renal Status 


Starting Dose 
(mg) 


Maximum Dose 
(mg) 


Normal to mild 
impairment 
(creatinine CI 
> 60 mL/min) 


0.126 tid 


1.6 tid 


Moderate 
impairment 
(creatinine CI = 
35 to 59 mL/min) 


0.126 hid 


1.5 bid 


Severe 
impairment 
{creatinine CI = 
IB to 34 mL/min) 


0,125 qd 


1.5 qd 


Very severe 
impairment 
{creatinine CI 
< 15 mL/min and 
hemodialysis 
patients) 


The use of MIRAPEX 
has not been adequately 
studied in this 
group of patients. 



Discontinuation of Treatment: It is recommended that 
MIRAPEX be discontinued over a period of 1 week; in some 
studies, however, abrupt discontinuation was uneventful. 

HOW SUPPLIED 

MIRAPEX Tablets are available as follows: 
0.126 mg: white, round tablet with "U" on ono sido and "2° 
on the reverse side. 

Bottles of 63 NDC 0009-0002-02 

0.25 mg: white, oval, scored tablet with *U" twice on one 
side and °4" twice on the reverse side. 
Bottles of 90 NDC 0009-0004-02 

Unit dose packages of 100 NDC 0009-0004-06 

0.5 mg: white, oval, scored tablet with "LP twice on one 
side and "8° twice on the reverse side. 
Bottles of 90 NDC 0009-0008-02 

1 mg: white, round, scored tablet with *TJ" twice on one 
side and °6" twice on the reverse side. 
Bottles of 90 NDC 0009-0006-02 

Unit dose packages of 100 NDC 0009-0006-06 

1.5 mg: white, round, scored'tablet with TP twice on one 
side and "37" twice on the reverse side. 
Bottles of 90 NDC 0009-0037-02 

Unit dose packages of 100 NDC 0009-0037-06 

Store at 25*C (77°F); excursions permitted to 16°-30°C 
{59»-86°F) [see USP Controlled Room Temperature]. Pro- 
tect from light, 
Rx only 

ANIMAL TOXICOLOGY 
Retinal Pathology in Albino Rats 

Pathologic changes (degeneration and loss of photoreceptor 
cells) were observed in the retina of albino rats in the 2-year 
carcinogenicity study with pramipexole. These findings 
were first observed during week 76 and were dose depen- 
dent in animals receiving 2 or 8 mg/kg/day (plasma AUCs 
equal to 2.5 and 12.6 times the AUC in humans that- re- 
ceived 1.5 mg tid). Simitar findings were not present in rats 
receiving 0.3 mgflig/day {plasma AUC equal to O.S.times the 
AUC in humans that received 1.5 mg tid). 
Investigative studies demonstrated that pramipexole re- 
duced the rate of disk shedding from the photoreceptor rod 
cells of the retina in albino rats, which was associated with 
enhanced sensitivity to the damaging effects of light. In a 
comparative study, degeneration and loss of photoreceptor 
cells occurred in albino rats after 13 weeks of treatment 
with 25 mg/kg/day of pramipexole (54 times the highest 
clinical dose on a mg/m basis) and constant light (100 lux) 
but not in pigmented rats exposed to the same dose and 
higher light intensities (500 lux). Thus, the Tetina of albino 
rats is considered to be uniquely sensitive to the damaging 
effects of pramipexole and light. Similar changes in the ret- 
ina did not occur in a 2-year carcinogenicity study in albino 
mice treated with 0.3, 2, or 10 mg/kg/day (0.3, 2.2 and 11 
times the highest clinical dose on a mg/m 2 basis). Evalua- 



tion of the retinas of monkeys given 0.1, 0.5, or 2.0 mg/kg/ 
day of pramipexole (0.4, 2.2, and 8.6 times the highest clin- 
ical dose on a mgAa a basis) for 12 months and minipigs 
given 0.3, 1, or 5 mg/kg/day of pramipexole for 13 weeks also 
detected no changes. 

The potential significance of this effect in humans has not 
been established, but cannot be disregarded because disrup- 
tion of a mechanism that is universally present in verte- 
brates (ie, disk shedding) may be involved. 
Fibro-osseous Proliferative Lesions in Mice 
An increased incidence of fibro-osseous proliferative lesions 
occurred in the femurs of female mice treated for 2 years 
with 0.3, 2.0, or 10 mg/kg/day (0.3, 2.2, and 11 times the 
highest clinical dose on a mg/m 8 basis). Lesions occurred at 
a lower rate in control animals. Similar lesions were not ob- 
served in male mice or rats and monkeys of either sex that 
were treated chronically with pramipexole. The significance 
of this lesion to humans is not known. 
Pharmacia & Upjohn Company 
Kalamazoo, Michigan 49001, USA 
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MYCOBUTIN® JJ 

(Rifabutin Capsules, USP) 

DESCRIPTION 

MYCOBUTIN® is the brand name for the antimycobacte- 
rial agent rifabutin. It is a semisynthetic ansamycin antibi- 
otic derived from rifamycin S. MYCOBUTIN capsnles for 
oral administration contain 160 mg of Rifabutin, USP per 
capsule, along with the inactive ingredients microerystal- 
line cellulose, magnesium stearate, red iron oxide, silica gel, 
sodium laury! suifate, titanium dioxide, and edible white 
ink. 

The chemical name for rifabutin is V,4-didebydro-l-deoxy- 

I, 4-dihydro-5'-(2-methy!propyl)-l-oxorifamycin XIV (Chem- 
ical Abstracts Service, 9th Collective Index) or (9S, 12B, 
14S, 157?, 16S, 17K, 18«, 19R, 20S, 21S, 22£, 24Z)- 
6, 16, 18, 20-tetrahydroxy -1'- isobutyl -14- methoxy -7,9, 
16,17,19,21,25 -heptamethyl-spiro (9,4-{epoxypentadeca]l, 

II, 13]triBnimino^2/^fu^o[2 , ,3':7,8)naphth[l,2-£flimida- 
zoIe-2,4'-piperidine]-5,10,26-(3/i',9H>-trione-lB-aoetate. 
Rifabutin has a molecular formula of C (6 H 62 N 4 O u , a molec- 
ular weight of 847.02 and the following structure: 




Rifabutin is a Ted-violet powder soluble in chloroform and 
methanol, sparingly soluble in ethanol, and very slightly 
sotuble in water (0.19 mg/mL). Its log P value (the base 10 
logarithm of the partition coefficient between n-octanol and 
water) is 3.2 (n-octanol/water). 

CLINICAL PHARMACOLOGY 

PAarniacofa'ne/ics 

Following a single oral dose of 300 mg to nine healthy adult 
volunteers, MYCOBUTIN was readily absorbed from the 
gastrointestinal tract with mean (±SD) peak plasma levels 
(U of 375 (±267) ng/mL (range: 141 to 1033 ng/mL) at- 
tained in 3.3 (±0.9) hours (T„„ range: 2 to 4 hours). Plasma 
concentrations post -C m3 ^ declined in an apparent biphasic 
manner. Kinetic dose-proportionality has been established 
over the 300 to 600 mg dose range in nine healthy adult 
volunteers (crossover design) and in 16 early symptomatic 
human immunodeficiency virus (HlVI-positive patients over 
a 300 to 900 mg dose range. Rifabutin was slowly elimi- 
nated from plasma in seven healthy adult volunteers, pre- 
sumably because oi distribution-limited elimination, with a 
mean terminal half-life of 45 (±17) hours (range: 18 to 69 
hours). Although the systemic levels of rifabutin following 
multiple dosing decreased by 38%, its terminal half-life re- 
mained unchanged. Rifabutin, due to its high lipophilicity, 
demonstrates a high propensity for distribution and intra- 
cellular tissue uptake. Estimates of apparent steady-state 
distribution volume (9.3 ± 1.5 L/kg) in five HIV-positive pa- 
tients, following I.V, dosing, exceed total body water by ap- 
proximately 15-fold. Substantially higher intracellular tis- 
sue levels than those seen in plasma have been observed in 
both rat and man. The lung to plasma concentration ratio, 
obtained at 12 hours, was found to be approximately 6.5 in 



four surgical patients administered an oral dose. Mean 
rifabutin steady-state trough levels (C .^;^ ; 24-hour post- 
dose) ranged from 50 to 65 ng/mL in LHVposifive patients 
and in healthy adult volunteers. About 85% of the drug is 
bound in a concentration-independent manner to plasma 
proteins .over a concentration range of 0.05 to 1 pg/mL. 
Binding does not appear to be influenced by renal or hepatic 
dysfunction. 

Mean systemic clearance {CLJF) in healthy adult volun- 
teers following a single oral dose was 0.69 (±0.32) L/hr/kg 
(range: 0.46 to 1.34 L/hr/kg). Renal and biliary clearance of 
unchanged drug each contribute approximately 5% to CL/F. 
About 30% of the dose is excreted in the feces. A mass- 
balance study in three healthy adult volunteers with "C- 
labeled drug has shown that 53% of the oral dose was ex- 
creted in the urine, primarily as metabolites. Of the five me- 
tabolites that have been identified, 25-O-desacetyl and 31- 
hydroxy are the most predominant, and show a plasma 
metabolite:parent area under the curve ratio of 0.10 and 
0.07, respectively. The former has an activity equal to the 
parent drug and contributes up to 10% to the total antimi- 
crobial activity. 

Absolute bioavailability assessed in five HIV-positive pa- 
tients, who received both oral and I.V. doses, averaged 20%. 
Total recovery of radioactivity in the urine indicates that at 
least 53% of the orally administered rifabutin dose is ab- 
sorbed from the G.I. tract. The bioavailability of rifabutin 
from the capsule dosage form, relative to a solution, was 
85% in 1 2 healthy adult volunteers. High-fat meals slow the 
rate without influencing the extent of absorption from the 
capsule dosage form. The overall pharmacokinetics of MY- 
COBUTIN are modified only slightly by alterations in he- 
patic function or age. MYCOBUTIN steady-state kinetics in 
early symptomatic HIV-positive patients are similar to 
healthy volunteers. Compared to healthy volunteers, 
steady-state kinetics of MYCOBUTIN arc more variable in 
elderly patients (>70 years) and in symptomatic HIV-posi- 
tive patients. Somewhat reduced drug distribution and 
faster elimination of rifabutin in patients with compromised 
renal function may result in decreased drug concentrations. 
The clinical implications of this are unknown. 
No rifabutin disposition information is currently available 
in children or adolescents under 18 years of age. 
Microbiology 
Mechanism of Action 

Rifabutin inhibits DNA-dependent RNA polymerase in sus- 
ceptible strains of Escherichia coli and Bacillus subtilh but 
not in mammalian celts. In resistant strains of B. coli, 
rifabutin, like rifampin, did not inhibit this enzyme. It is not 
known whether rifabutin inhibits DNA-dependent RNA 
polymerase in Mycobacterium avium or in M. intracellulars 
which comprise M. avium complex (MAC). 
Susceptibility listing 

In vitro susceptibility testing methods and diagnostic prod- 
ticts used for determining minimum inhibitory concentra- 
tion (MIC) values against M. avium complex (MAC) organ- 
isms have not been standardized. Breakpoints to determine 
whether clinical isolates of MAC and other mycobacterial 
species are susceptible or resistant to rifabutin have not 
been established. 
In Vitro Studies 

Rifabutin has demonstrated in vitro activity against M. 
avium complex (MAC) organisms isolated from both HIV- 
positive and HIY-negative people. While gene probe tech- 
niques may be used to identity these two organisms, many 
reported studies did not distinguish between these two spe- 
cies. The vast majority of isolates from MAC-infected, HIV- 
positive people are U. avium, whereas in HlV-negative peo- 
ple, about 40% of the MAC isolates are M. intracellulars. 
Various in vitro methodologies employing broth or solid me- 
dia, with and without polysorbate 80 (Tween 80), have been 
used to determine rifabutin MIC values for mycobacterial 
species. In general, MIC values determined in broth are sev- 
eral fold lower than that observed with methods employing 
solid media. Utilization of Tween 80 in these assays has 
been shown to further lower MIC values. However, MIC val- 
ues were substantially higher for egg based compared to 
agar based solid media. 

Rifabutin activity against 211 MAC isolates from HIV-posi- 
tive people was evaluated in vitro utilising a radiometric 
broth and an agar dilution method. Results showed that- 
78% and 82% of these isolates had MICgg values of 
£0.25pg/raL and sl.Opg/rnL, respectively, when evaluated 
by these two methods. Rifabutin was also shown to be active 
against phagocytized, M avium complex in a mouse macro- 
phage cell culture model. 

Continued on next page 



Information on these Pharmacia & Upjohn products Is based 
on labeling in effect June 1, 1998. Further Information 
concerning these and other Pharmacia & Upjohn products 
may be obtained by direct inquiry to Medical Information, 
Pharmacia Si Upjohn, Kalamazoo, Ml 49001. 
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